INTRODUCTION
Consider the scalar equation xЈ t s p t x t y , 1 . 1
w . where is a positive constant and p: 0, ϱ ª R is a continuous function.
Ž . w . In the case that p t F 0 for all t g 0, ϱ , the stability of the zero Ž . w x solution of 1.1 has been much studied 1, 2, 5᎐9 . On the other hand, in Ž . the case that p t takes both positive and negative values, few results on the stability are given as far as the author knows.
Ž . Let us keep p t s sin t in mind, then we can easily see that no solutions of the ordinary differential equation
tend to zero. However, Theorem 3.1 in Section 3 will state that every Ž . solution of 1.1 tends to zero for sufficiently small any ) 0.
Ž . Hereafter, generalizing the function sin t, we assume that p t is periodic with a period ) 0 and has a property yp y t G p t ) 0 for t g 0, r2 . Ž . where c is the root of c exp c s 1. Then we note that 0 -c -1.
Ž . The aim of this paper is to prove that every solution of 1.1 tends to zero as t ª ϱ for sufficiently small ) 0. More precisely the following theorem has been established. 
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Ž . Then e¨ery solution of 1.1 tends to zero as t ª ϱ.
PROOF OF MAIN THEOREM
First we state the process of the proof to establish Theorem 1.1: Let 1 ␣ s k y 1 , ␤ s k y for k s 1, 2, . . . .
Ž .
k k ž / 2 w x Divide the t-axis into the intervals I s ␤ y , ␤ y with a length k k y 1 k Ž . Ž . . We consider two cases, in which the solution of x t of 1.1 never takes Ž . Ž . Ž . zero, i.e., x t / 0 on I Fig. 1 , and in which x t takes zero once at k Ž . Ž . least; i.e., x t* s 0 for some t* g I Fig. 2 . Then we will show that the k Ž . maximum of the absolute value of x t on I is exponentially decreasing in k both of these cases. Concretely we prove the inequality Fig. 1 continues for all k, i.e., the solution is nonoscillatory, then it is compara-Ž tively simple to obtain that the solution tends to zero as t ª ϱ Proposi-. tion 2.1 .
On the basis of the above idea, we will prove Lemmas 2.9 and 2.10. Then Ž . the inequality 2.1 turns out to be true by Lemma 2.9 in the case of Fig. 1 , and by Lemma 2.10 in the case of Fig. 2 
Therefore we obtain
This completes the proof. w x LEMMA 2.2. Suppose that F r4. Let g 0, be a constant and
Then we obtain
This completes the proof.
As we introduced at the beginning of this section, we give the decreasing and increasing rates of a positive solution. Figure 4 illustrates these lemmas.
LEMMA 2.3. Suppose that F r2. Let T and T be constants with
and T y T G , and let x t be a solution of 1.1 . 
LEMMA 2.4. Suppose that F r2. Let T be a constant with
Ž . Ž continuous and strictly increasing. Then exists and z u s
In the case of T y ␣ q ) r2, i.e., T ) ␤ y , the proof is ended. 
Ž .
Ž .
On the other hand, we have
Then we have
Ž . It follows that the value s at which X has a maximum satisfies 1 one of the cases below:
Therefore we can obtain in any of the cases above
Using all the lemmas above, we can obtain the following, which is illustrated by Fig. 5 
H ½ 5
Therefore we have
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Hence the inequalities are immediately obtained.
By virtue of the lemmas above, we can show that a nonoscillatory Ž . solution of 1.1 tends to zero as t ª ϱ, under the only condition -r4. 
Ž . PROPOSITION 2.1. Suppose that -r4. If x t is not an oscillatory
Next we consider the case that a solution crosses the t-axis. Then the Ž size of the solution shrinks, as we state at the beginning of this section cf.
. Ž . Ž . 
This yields the assertion of this lemma. 
The proof is completed.
Ž . The lemma below states that inequality 2.6 holds as long as t in
Assume that the conditions of Lemma 2.6 hold and, more-
Proof. Suppose the assertion is false, then there exist t and t such 1 2 
where q is defined in Theorem 1.1.
Proof. I Obviously there exists sup t g ␤ y 3 , ␤ : x t s 0 . We k k may denote this by t*. w x w . In the case of t* g ␤ y , ␤ , there exists t g ␤ y 2 , ␤ y
< w such that x t s 0. By Lemma 2.6 we have x t F q X for t g t , t q
with xЈ t s 0 and x t ) q X . Then x t y s 0, which implies 2 2 0k 2 < Ž .< x t F q X from Lemma 2.6. This is a contradiction. Then we can 2 0 k < Ž .< w x obtain x t F q X F X for t g ␤ y , t* . Hence, using Lemma 2.7 0 k k k and c -1,
Ž . from Lemma 2.7. Hence I is true.
Ž .
Ž . w x II It is enough to consider only the case x t ) 0 on ␤ y 3 , ␤ . Ž . from Lemma 2.8 I and the definitions of c and . Then we can obtain < Ž .< w x t )␣ and x t F X on t y 2 , t . From Lemma 2.6, t ) t q is < Ž .< 
